WHAT IS CLAIMED IS 



l\ A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer w\rings thereof, 

whearein the Young's modulus of a first dielectric 
layer in wmLch the via holes are formed is relatively smaller 
than the Young's modulus of a second dielectric layer in 
which wiring grooves are formed. 

2. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes Vor connecting the wirings and lower 
layer wirings thereof, \ 

wherein the Young f js modulus of a first dielectric 
layer in which the via holes are formed is relatively smaller 
than, the Young's modulus of a second dielectric layer in 
which the wiring grooves are foirmed, and the specific 
dielectric constant of the f irstVdielectric layer is 
relatively smaller than the specific dielectric constant of 
the second dielectric layer. \ 

3. A semiconductor device having wirVigs formed in wiring 
grooves and a connection member formed integrally with the 
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virings in via holes for connecting the wirings and lower 
la^er wirings thereof, 

\ wherein the Young's modulus of a first dielectric 
layer Vn which the via holes are formed is relatively smaller 
than the Young's modulus of a second dielectric layer in 
which tha wiring grooves are formed, and the hole diameter of 
the via ho\e is about 0.5 jam or less. 

4. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holies for connecting the wirings and lower 
layer wirings thereof, 

wherein the Ycmng's modulus of a first dielectric 
layer in which the via\hole/ are formed is relatively smaller 
than the Young's modulus\<a£^T§econd dielectric layer in 
which the wiring grooves fpSce formed, and a stopper dielectric 
film of a relatively thin frslm thickness is formed between 
the first dielectric layer ana the second dielectric layer. 

5. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting Vhe wirings and lower 
layer wirings thereof, \ 

wherein the Young's modulus of a fsirst dielectric 
layer in which the via holes are formed is\relatively smaller 



than the Young's modulus of a second dielectric layer in 
whiqh the wiring grooves are formed, and a main conductive 
layeA constituting the wirings is made of copper. 

6. A semiconductor device having wirings formed in wiring 
grooves end a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the Young's modulus of the first dielectric 
layer in whioh the via holes are formed is less than 60 GPa 
and the Young modulus of the second dielectric layer in 
which the wirinb grooves are formed is 60 GPa or more. 

7. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for cprifiecting the wirings and lower 
layer wirings thereoi^ I 

wherein the filst dielectric layer in which the via 
holes are formed is constituted of SiOF and the second 
dielectric layer in which the wiring grooves are formed is 
constituted of Si0 2 . \ 

8 . A semiconductor device having wirings formed in wiring 

grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
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lawyer wirings thereof, 

\ wherein the first dielectric layer in which the via 
hole\ are formed is constituted of SiOF and the second 
dielectric layer in which the wiring grooves are formed is 
constituted of Si0 2 , and the hole diameter of the via hole is 
about 0.5 |um or less. 

9. A semiconductor device having wirings formed in wiring 

grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein trie first dielectric layer in which the via 
holes are formed Vis constituted of SiOF and the second 
dielectric layer iVi which the wiring grooves are formed is 
constituted of Si0 2 \ and SK^stopper dielectric film of 



relatively thin filmU^ick 
formed between the fi-p^t di 
dielectric layer . 



; comprising SiN or SiC is 
electric layer and the second 



10. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the Young's modulus of the first dielectric 
layer in which the via holes are formed is less than 30 GPa, 
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andl the Young's modulus of the second dielectric layer in 
which the wiring grooves are formed is 30 GPa or more. 

11. \ A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the first dielectric layer in which the via 
holes are \f ormed is constituted of an SiOC type material, CF 
type material, HSQ type material, MSQ type material, BCB type 
material or\ PAE type material, and the second dielectric 
layer in whi\ch the wiring grooves are formed is constituted 
of SiOF or Si0 2 . 

12. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein tme first dielectric layer in which the via 
holes are formedlis constituted of an SiOC type material, CF 
type material, HaQ type material, MSQ type material, BCB type 
material or PAE type material, and the second dielectric 
layer in which the\ wiring grooves are formed is constituted 
of SiOF or Si0 2 , and the hole diameter of the via hole is 
about 0.2 jam or less. 
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13. A semiconductor device having wirings formed in wiring 
grooves an& a connection member formed integrally with the 
wirings in Via holes for connecting the wirings and lower 
layer wirincns thereof, 

wherein the first dielectric layer in which the via 
holes are formed is constituted of an SiOC type material, CF 
type material, \ HSQ type material, MSQ type material, BCB type 
material or PAE type material, and the second dielectric 
layer in which vthe wiring grooves are formed is constituted 
of SiOF or Si0 2 ,\ and a stopper dielectric film of relatively 
thin film thicknfess comprising SiN or SiC is formed between 
the first dielectric layer and the second dielectric layer. 



14. A semiconductor device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the Ypung's modulus of the first dielectric 
layer in which the vlia holes are formed is less than 6 GPa 
and the Young's modulus of the second dielectric layer in 
which the wiring grooves are formed is 6 GPa or more. 

15. A semiconductor \device having wirings formed in wiring 
grooves and a connection member formed integrally with the 
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wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the first dielectric layer in which the via 
holes are formed is constituted of a porous HSQ type material 
and the isecond dielectric layer in which the wiring grooves 
are formea is constituted of an SiOC type material, CF type 
material, YlSQ type material, MSQ type material, BCB type 
material or\ PAE type material, or a laminate of an Si0 2 with 
an SiOC type\ material, CF type material, HSQ type material, 
MSQ type material, BCB type material or PAE type material. 

16. A semiconductor device having wirings formed in 

wiring grooves! flpjena connection member formed integrally with 
the wirings inliria holes for connecting the wirings and lower 
layer wirings thereof, 

wherein uhe first dielectric layer in which the via 
holes are formea is constituted of a porous HSQ type material 
and the second dielectric layer in which the wiring grooves 
are formed is constituted of an SiOC type material, CF type 
material, HSQ type material, MSQ type material, BCB type 
material or PAE type material, or a laminate of an Si0 2 with 
an SiOC type material, CF type material, HSQ type material, 
MSQ type material, \BCB type material or PAE type material, 
and the hole diameter of the via hole is about 0.13 \un or 
less. \ 
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17. A Semiconductor device having wirings formed in wiring 
grooves aVid a connection member formed integrally with the 
wirings in via holes for connecting the wirings and lower 
layer wirings thereof, 

wherein the first dielectric layer in which the via 
holes are farmed is constituted of a porous HSQ type material 
and the second dielectric layer in which the wiring grooves 
are formed is\ constituted of an SiOC type material, CF type 
material, HSQ \type material, MSQ type material, BCB type 
material or PAE type material, or a laminate of an Si0 2 with 
an SiOC type material, CF type material, HSQ type material, 
MSQ type material, BCB type material or PAE type material, 
and a stopper diei/ctpitT f ilm of a relatively thin film 
thickness comp;iyi^Lng #Si0 2 is formed between the first 
dielectric layer! and the second dielectric layer. 

18. A method or fabricating a semiconductor device having 
wirings formed in! wiring grooves and a connection member 
formed integrally! with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: 

(a) forming a first dielectric layer having a relatively 
small Young's modulus and a second dielectric layer having a 
relatively large Yqpng ' s modulus successively on a substrate, 
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(b) forming the via holes at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves . 



19. A metlhod of fabricating a semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: 

(a) forming A first dielectric layer having a relatively 
small Young 1 s Imodulus and a second dielectric layer having a 
relatively larjge / Xpung 1 s modulus successively on a substrate, 

(b) forming tljef vibjacjles at predetermined regions of the 
first dielectjsifl? layer and forming the wiring grooves at 
predetermined iegions of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves,! 

wherein tihe specific dielectric constant of the first 
dielectric layerl is less than the specific dielectric 
constant of the second dielectric layer . 



20. A method of fabricating a semiconductor device having 
wirings formed inl wiring grooves and a connection member 
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formed integr 
connecting thk 
comprising the 
(a) forming a 
small Young's 



lly with the wirings in via holes for 
wirings and lower layer wirings thereof 
steps of: 

first dielectric layer having a relatively 
modulus and a second dielectric layer having a 
relatively lailge Young's modulus successively on a substrate, 
(b) forming the via holes at predetermined regions of the 
ic layer and forming the wiring grooves at 
regions of the second dielectric layer, and 
conductive member inside the via holes and the 



first dielect 
predetermined 
(c) burying a 



jjjtl or less. 



wiring grooves , 

wherein tbe hole diameter of the via hole is about 0.5 



21. A method of fabricating a semiconductor device having 
wirings formec. in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the; wirings and lower layer wirings thereof 
comprising the steps of: 

first dielectric layer having a relatively 
modulus and a second dielectric layer having a 
. rge Young's modulus successively on a substrate, 



(a) forming 
small Young's 
relatively la 



first dielect 
predetermined 



(b) forming the via holes at predetermined regions of the 



ric layer and forming the wiring grooves at 
regions of the second dielectric layer, and 



(c) burying a conductive member inside the via holes and the 
wiring grooves, 

wherein a stopper dielectric film of a relatively thin 
film thickness is formed to an upper layer of the first 
dielectric layer in the step (a) and wiring grooves are 
formed at a predetermined region in the second dielectric 
layer and the stopper dielectric film. 

22. A method of fabricating a semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 



comprising the steps 
(a) forming a firs 



of: 



i^!l^>fe-ric layer having a relatively 
small Young's modu^J^ a id a second dielectric layer having a 
relatively large Yq{tng 1 s modulus successively on a substrate, 

(b) forming the vija holes at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves, 

ain conductive layer buried inside the via 
ng grooves in the step (c) comprises copper. 



wherein a rr 
holes and the wir 



23. A method o/f fabricating a semiconductor device having 
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wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and /lower layer wirings thereof 
comprising the steps of: / 

(a) forming a first dieleptric layer having a Young's 
modulus of less than 60 GfPa and a second dielectric layer 
having a Young's modulus/ of 60 GPa or more on a substrate, 

(b) forming the via holies at predetermined regions of the 
first dielectric layer /and forming the wiring grooves at 
predetermined regions /of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves. / )/JL~~ — 

24. A method of fabricating a semiconductor device having 
wirings formed in firing grooves and a connection member 
formed integrally/ with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: 

(a) forming a first dielectric layer having a Young's 
modulus of le^s than 60 GPa and a second dielectric layer 
having a Young's modulus of 60 GPa or more on a substrate, 

(b) forming Lhe via holes at predetermined regions of the 
first dieleatric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) buryir/g a conductive member inside the via holes and the 



wiring grooves] 

wherein the first dielectric layer and the second 
dielectric layer are formed by a CVD method. 



m 
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25. A method of fabricating a semiconductor device having 
wirings formed ii wiring grooves and a connection member 

v with the wirings in via holes for 
.rings and lower layer wirings thereof 



formed integrall 
connecting the w 



comprising the steps of: 



(a) forming a fi 



a second dielectric layer constituted of Si0 2 on a substrate, 



(b) forming the 
first dielectric 



wiring grooves , 



est dielectric layer constituted of SiOF and 



via holes at predetermined regions of the 
layer and forming the wiring grooves at 
predetermined recions of the second dielectric layer, and 
(c) burying a conductive member inside the via holes and the 



26 . A method o 
wirings formed in 
formed integrally 
connecting the wi 
comprising the s 

(a) forming a fi 
a second dielect 

(b) forming the 



fabricating a semiconductor device having 
wiring grooves and a connection member 
with the wirings in via holes for 
rings and lower layer wirings thereof 
t<pps of: 

t dielectric layer constituted of SiOF and 
c layer constituted of Si0 2 on a substrate, 
^ia holes at predetermined regions of the 
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first dielectric layer I and forming the wiring grooves at 
predetermined regions pf the second dielectric layer, and 
(c) burying a conductive member inside the via holes and the 
wiring grooves, j 

wherein the holp diameter of the via hole is about 0.5 
jam or less. J 

27. A method of fabricating a semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings' end lower layer wirings thereof 
comprising the stepJ^Vofl 

(a) forming a first! dielectric layer constituted of SiOF and 
a second dielectric/ layer constituted of Si0 2 on a substrate, 

(b) forming the vJa holes at predetermined regions of the 
first dielectric ]iayer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves, J 

wherein a /stopper dielectric film comprising SiN or 
SiC of a relatively thin thickness is formed to an upper 
layer of the first dielectric layer in the step (a) and 
wiring grooves fare formed at predetermined regions in the 
second dielectric layer and the stopper dielectric film. 



28. A method of fabricating a / semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wiriings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: / 

(a) forming a first dielectric layer having a Young's 
modulus of less than 30 GPa and a second dielectric layer 
having a Young's modulus of / 30 GPa or more on a substrate, 

(b) forming the via holes /at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of /the second dielectric layer, and 

(c) burying a conducti\tfe member inside the via holes and the 
wiring grooves . 

29. A method of fabricating a semiconductor device having 
wirings formed in wiping grooves and a connection member 
formed integrally wAth the wirings in via holes for 
connecting the wirAngs and lower layer wirings thereof 
comprising the steps of: 

(a) forming a ftfrst dielectric layer having a Young's 
modulus of less/than 30 GPa and a second dielectric layer 
having a Young/s modulus of 30 GPa or more on a substrate, 

(b) forming tfhe via holes at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 




(c) burying a conductive member i/nside the via holes and the 
wiring grooves, / 

wherein the first dielectric layer is formed by a CVD 
method or coating method and the second dielectric layer are 
formed by a CVD method / 

30. A method of fabricating a semiconductor device having 
wirings formed in wiring gr doves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and/lower layer wirings thereof 
comprising the steps of: / 

(a) forming a first die]Jectric layer constituted of an SiOC 
type material, CF type material, HSQ type material, MSQ type 
material, BCB type material or PAE type material and a second 
dielectric layer is constituted of SiOF or Si0 2 successively 
on a substrate, / 

(b) forming the via/holes at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a concirfc^ive member inside the via holes and the 
wiring grooves. Llf^^l 



31. A method! of fabricating a semiconductor device having 
wirings formen in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 



connecting the wirings and lower /layer wirings thereof 
comprising the steps of: / 

(a) forming a first dielectric Layer constituted of an SiOC 
type material, CF type material/, HSQ type material, MSQ type 
material, BCB type material or/PAE type material and a second 
dielectric layer is constituted of SiOF or Si0 2 successively 
on a substrate, / 

(b) forming the via holes atr predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of ttye second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves, ii^T 

wherein the hole diameter of the via hole is about 0.2 
|jm or less. / 

Xn \^. A method of fab/icating a semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: 

(a) forming a firfet dielectric layer constituted of an SiOC 
type material, CE7 type material, HSQ type material, MSQ type 
material, BCB type material or PAE type material and a second 
dielectric layefc is constituted of SiOF or Si0 2 successively 
on a substrate/, 
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(b) forming the via holes at predetermined regions of the 
first dielectric layer and forming the /wiring grooves at 
predetermined regions of the second di/electric layer, and 

(c) burying a conductive member insipe the via holes and the 
wiring grooves, / 

wherein a stopper dielectric /film comprising SiN or 
SiC of a relatively thin film thickness is formed to an upper 
layer of the first dielectric layer in the step (a) and 
wiring grooves are formed at a predetermined region in the 
second dielectric layer and the/ stopper dielectric film in 
the step (b) . / /") 




A method of fabricating a semiconductor device having 



wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings ancy lower layer wirings thereof 
comprising the steps of: / 

(a) forming a first dielectric layer having a Young's 
modulus of less than 6 GPa and a second dielectric layer 
having a Young's modulus of 6 GPa or more on a substrate, 

(b) forming the via holes . at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves. / 



34. A method of fabricating a semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wiringjs in via holes for 
connecting the wirings and lower /layer wirings thereof 
comprising the steps of: / 

(a) forming a first dielectric /layer having a Young's 
modulus of less than 6 GPa and /a second dielectric layer 
having a Young's modulus of 6 GPa or more on a substrate, 

(b) forming the via holes at predetermined regions of the 
first dielectric layer and farming the wiring grooves at 
predetermined regions of th^ second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves, / 

wherein the first dielectric layer is formed by a 
coating method and the sejcond dielectric layer are formed by 
a CVD method or coating methcp-^ 

TT 

35. A method of fabricating a semiconductor device having 
wirings formed in wird/ng grooves and a connection member 
formed integrally witn the wirings in via holes for 
connecting the wirinns and lower layer wirings thereof 
comprising the steps of: 

(a) forming a first dielectric layer constituted of a porous 
HSQ type material/ and a second dielectric layer constituted 



78 



of an SiOC material, CF type material, HSQ type material, MSQ 
type material, BCB type material or PAS type material, or a 
laminate of Si0 2 with an SiOC type material, CF type material, 
HSQ type material, MSQ type material 6CB type material or PAE 
type material successively on a subsnrate, 

(b) forming the via holes at predetermined regions of the 
first dielectric layer and forming rhe wiring grooves at 
predetermined regions of the second dielectric layer, and 

(c) burying a conductive member jpside the via holes and the 
wiring grooves . 

SfjT^N^ A method of fabricating A* semiconductor device having 
wirings formed in wiring grooves and a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and lpwer layer wirings thereof 
comprising the steps of: 

(a) forming a first dielectric layer constituted of a porous 
HSQ type material and a second dielectric layer constituted 
of an SiOC material, CF type material, HSQ type material, MSQ 
type material, BCB type /material or PAE type material, or a 
laminate of Si0 2 with a/i SiOC type material, CF type material, 
HSQ type material, MSd type material BCB type material or PAE 
type material successively on a substrate, 

(b) forming the via/ holes at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
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predetermined regions of the second dielectric layer, and 
(c) burying a conductive member inside toe via holes and the 
wiring grooves, / 

wherein the hole diameter of the bia hole is about 
0.13 jmn or less . / 

3^ A method of fabricating a semiconductor • device having 



wirings formed in wiring grooves and/a connection member 
formed integrally with the wirings in via holes for 
connecting the wirings and lower layer wirings thereof 
comprising the steps of: / 

(a) forming a first dielectric yayer constituted of a porous 
HSQ type material and a second dielectric layer constituted 
of an SiOC material, CF type mA/efiaj^, HSQ type material, MSQ 
type material, BCB type material /or PAE type material, or a 
laminate of Si0 2 with an SiOX type material, CF type material, 
HSQ type material, MSQ typ& material BCB type material or PAE 
type material successively on a substrate, 

(b) forming the via holds at predetermined regions of the 
first dielectric layer and forming the wiring grooves at 
predetermined regions pf the second dielectric layer, and 

(c) burying a conductive member inside the via holes and the 
wiring grooves, / 

wherein a stopper dielectric film comprising Si0 2 of 
relatively thin f/lm thickness is formed to an upper layer of 
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the first dielectric layer in the Step (a) and wiring grooves 
are formed at predetermined regions in the second dielectric 
layer and the stopper dielectric film in the step (b) . 
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